Key indicators: single-crystal X-ray study; T = 150 K; mean (C-C) = 0.012 Å; disorder in solvent or counterion; R factor = 0.058; wR factor = 0.160; data-toparameter ratio = 17.4.
Experimental
Crystal data [Cu(SO 4 Data collection: X-AREA (Stoe & Cie, 2002 ); cell refinement: X-AREA; data reduction: X-AREA; program(s) used to solve structure: SHELXS86 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 1999) ; software used to prepare material for publication: publCIF (Westrip, 2010) and PLATON (Spek, 2009 ).
Comment
The crystal structure of the title complex, [Cu(SO 4 (Zhong, 2011b Fig. 1 ). Rather than the square pyramidal geometry described for some related complexes (Zhong, 2011a; Zhong, 2011b) , the coordination about the Cu II ion in I is better described as a trigonal bipyramid. In some previous reports, disorder of the sulfato ligand has introduced problems in the refinement. and Cu-N (1.995 (5)-2.191 (6) Å) bond lengths in complex I are nontheless in good agreement with those reported for the relevant structures (Zhong, 2011a; Zhong, 2011b) . The two independent chelating o-phen ligands anchored onto the same metal ion are oriented in a different planes with a slanting angle of 70.8 (1)° between the two molecular planes.
The spatial arrangement of each structural building motifs and the three-dimensional supramolecular assembly in I are regulated by the weak C-H···O hydrogen-bonding interactions (Fig. 2) in synergy with the π-π interactions (Fig. 3) .
Every oxygen atom, including those of the sulfato ligand, and the solvent molecule display C-H···O interactions with the chelating o-phen ligands, calculated by using the program PLATON (Spek, 2009) Refinements in the two possible space group choices were perfomed and these clearly indicated that C2/c was incorrect.
In particular, the wR2 was substantially better in the non-centric case. The comparison to other structure mentioned previously is important. Those similar structures reported in Cc (eg Zhong, 2011b and Cai, 2013) have an ordered monodentate sulfate ligand. Those in C2/c (eg Wojciechowska et al., 2011; Zhu et al., 2006, and Zhong et al., 2009) The crystal examined displayed racemic twinning. The refined twin fraction of the second component was 0.346 (19).
This value is significantly different from 1/2, the value that would be expected if the compound was truly centrosymmetric and incorrectly refined in the space group Cc.
The ethanol solvent molecule is disordered over two positions, related by a rotation of approximately 180° about the C -C bond. The atoms of each orientation were identified in difference Fourier maps. The presence of ethanol is clear from these and the existence of two molecules in different orientations is apparent. Figure 5 shows the relationship between two orientations of the ethanol. Figures 6 and 7 show F obs Fourier maps calculated using all observed data. From these the molecule can clearly be identified as ethanol, precluding any inclusion of dimethylsulfoxide or thiourea from the reaction mixture. The two orientations are present in the ratio 66.3:33.7 (10) %. For the major orientation, O41 forms a hydrogen bond to O2 while for the minor orientation, O42 forms a hydrogen bond to O4.
Experimental
The crystals 
Refinement
Hydrogen atoms were fitted using a riding model. The isotropic displacement factor for each hydrogen atom is 1.2 times that of the atom on which it rides. The asymmetric unit of I drawn with 50% probability for displacement ellipsoids. Hydrogen atoms are omitted for clarity.
Computing details
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Figure 2
View of the hydrogen bonding interactions (dash lines). [Symmetry codes: Normalized structure factor statistics. The inset graph shows the N(Z) distribution.
Figure 5
Arrangement of the two orientations of the disordered ethanol molecule. The major orientation (66%) is O41 C41a C42b.
The minor orientation (34%) is O42 C42b C41b.
supplementary materials
sup-6
Acta Cryst. (2013). E69, m568-m569 
